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(57) Abstract: 




PURPOSE: A method for modifying the surface of metal 
oxide electrode material powder for the anode of a lithium 
secondary battery and a surface-modified electrode material 
powder prepared by the method are provided, to improve the 
conductivity and formability of an electrode. CONSTITUTION: 
The method comprises the steps of loading the metal oxide 
particles for an electrode which is pretreated in a vacuum 
oven, into a fluidized bed chemical vaporization reactor; 
supplying an inert gas into the reactor to fluidize the particles; 
and supplying an organometallic precursor to the particles by 
using an accompanying gas, or spraying an organometallic 

compound-dissolved solution into the particles, to coat the particles by pyrolysis and chemical vaporization, 
thereby forming a metal or metal oxide coating with a thickness of 1-300 nm. Preferably the coated metal or metal 
oxide is selected from the group consisting of Li, Al, Sn, Bi, Si, Sb, Ni, Cu, Ti, V, Cr, Mn, Fe, Co, Ag, Zr, Mo, Au, 
Ru, Pd, In, Pt, Ir, their alloys, and their metal oxides. 



copyright KIPO 2002 



Legal Status 

Date of request for an examination (20000712) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (20021 114) 
Patent registration number (1003740100000) 
Date of registration (20030214) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



□igjai^ ^JH^aiSH ^2002-0006387S ( 2002 .01.19. gJH , £]g^32) 

^2002-0006387 



(19) CflEhej^ai^(KR) 
(12) ^H^Si^M(A) 

(5i) int ci 7 on s?hss mzaE-axjEam 

HD, M 4/D4 " (43) S?H^tt 2D0a30lSl9a 

(21) §3 SIS: 10-2000-0040021 

(22) ggjjjft 2000^07^12^ 

(71) 

aim tm^zm 39-1 

(72) g2tt OlgUI 

ttmm'g AI2fe^CH« 2g65a-g@8=2082: 

A)l^lA|sm^M§-=217-9^2jOWE6062: 

Ale HI Al ir3 ^ SS 2§2302 739 CH0MM7g 1 022 
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(54) E\m Um 3^ flg 13 ^H^SS, 01 fliS ss as ^ 



b srse, asagoiiAi asa» a^s s*j# se= sws*r vimim sows e?a, 

m sew^on °j*b em:>im£ ggsCTu £t= «:?i s^o\ gou^i g°-nm ^mmh, 

ofl a ffl«»*ffi«OI °ttB #71 B»*IO0 £E= g^Ii 1-300 ran 3St£ B7IIM 5 

#£IDi Hs»SS*«, WJie^ SI S^SSSJ §7h7h 21 CHI QuKU a^*| g«g0| ^4^22: 

a, an saaaiei itj-^oi °^msn kj- a^ g-iiiz^ ^t^oi ^^lk asowaasi 

© S^#*H§ 214 SICK EEtl B ^SS £S g^PI?! 5! aSg 

^a-a-, ^acHa si ^ssch sas Jin ^ aa. 

SIS S SSWI £Wg*f gfl 7H^f£. 

a ^3 g gEHOil S^a»SH£M AhS^ a^l S A|^ UEftS 
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eim &7\m mz\= s^om^s Eieoi*exi2! 32= ucoq,, uunA, liniq,, liniooq,, v«o„, 

VA. MnCkSOIH E|g«J*&U|°j MnObOIQ. 01 S ^^^H§ SWISSES 3>7| UflSWI 3 

anarajrisjiinina^^ 

JmSQ. mm SangfSI g^og SXISfeS £O|^OI0fl^ 2JCr.(D. Linden, Handbook of 

Batteries, Mc3RA«l-HILL INC., New York, pp36. 1-36.77, 1995) 

2j &m oiot am mtiim z\mm\ eh*!- o\amm tmm?\ mm 22s, ass 

SI S^S sgoi a^iF2| §:>rS UEHJID1 JWIM4=S SSOI ^fch EIMOI^ 2X1 

s j^gse srhs is 7HH &a sj 01 a^^s rass as jib sim *iissr= 3i 




SEtt S SSOI HrMS, #3>I£H dh£h ITS 23 S^XDiS SSOI JilSSQ. 

S ITS 00 [Kh a II El = ^ ^^i!SHS Li, Al, Sn, Bi, Si, Sb, Ni, Cu, Ti, V, Cr, Mn, Fe, 
to^Ag, Zr. No, Au, Ru, Pd, In, Pt, Ir, 0||°| tS 5J 0I§°| 2^+£rP£ 0I#CH£! 2£^E1 £ 

3^31= Li(acetate), (CHa), Al, (CJt), Al, (CJU Al, (CH,), Bi, (&H0. Sb, (CH,), Sb, 
Ag(trif luoroacetate), Ag(acetate), (G-HsO^Si, (Cit).SiH, (CHVSn, (CA^Sn, Cu(hfac)*, Cu(acac), 
Cu(DPM), (hfac)Cu(l)MP, (Hfac)Cu(D(OMB), (COD)Pt(Cfc),, Pt(CH,MCH, NC) * , Pd(allyl)*, Ni(CH,),, 
Ni(C0)«, Pt(hfac), g 01^0)2 £Q|SK}| A«etO. 

gfJJS jSXISKM S^p- SmS- B»AIZ» ^J)Dg§ naSKfl 200~ 600 o C SEg 
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g-^HgDfl CH«*I/d 22^01 537HH52!g 37)1 Eglf * 2J^£H, ±MS-BD1I [[FEME 

o§ot ssa- a §sa^s uhsou £3*iei gir asoi xo*kdi ace s^chi 

§71^1 [ChE g^tt!" 9\tl £Wl±m MFC (Mass flow controller^ M£o\0\ £gS[-»2DK 91 

"tg^Er HI #2 sjgftj- 3&S2» Sl^fOl 3-» ISMS fl**ia2, S^fl 

ej^S g>WCT MB MFCEI- bHs£1 AfOIOil gx|E|01 SICK 

2) 52 M^mm •. mnmm^ Tas-a- £itr ass ^eh^ s-xis uisewii n 
a Ezr §*rsiii aii ^01 s^ias s^rss sssfe swisai garg°i §s?sg 
sit!- EJmm Jtatm m lhmei &e si 01 ss^ei jb*e<±o.ixot ^s t^sss Argtioi 

£E3?h £§EIEH 

3) S5*»SI>I(3) : SWS*rM 2itt 2^*0 a^X|S2| S^t^i- gAIDfl gOIUAl 2^XH 

(HI CLfE SLHMs StM SOISKHI SPI fli* JilBPiai 5pBjg*f&eO|| gfi^ OflUXI 

olE17h tL^I 2I^CHI £7dEI0) SICK £^EIrr S£§ ?|*fl EIB*IEi£ 33173 SICK 

Eth &S7ILH2I SLHMI!^ inSJ-^EHM CR tfSA|?|7l SPI 9|t|AI AJgElzr SllSSflfe e7H 

2j *jeh, sis^e, assw goi °§a ^ehchi htii stm dixies s^nesj «sm me ssjej- 

4) HltfMl 52 A|^g(4): S^th slstS^ H|g^ E^ g^EH 5gQilA1 HI^EIOI bWfe 

5) 2!^!X-flO|A|^S(5): ^liZj ^^9 ^ 7^g2| SflEie B^S?I gr^£§¥S£S ^ 

sai. ms.^ ^eisick 

6) UmB?[± 73E|A|^«j(6): ? r S3 Dl&g?^ S DI&S M^HM SE|A|^g|og A1 a 
« WJOI Hl^,45 gffl»W »EI*I« »tt?D. Ol *|E|A|±1S21 Wll^ t^iflSS SB 
0238387 H(H1 fe^lol ^SEIOI SiCK 

g SS2J TJI^B^S SL^ S^iS^OI 1~300 rn 3D\^ g^S S^Srsg & 

e UIJH WIS UEH.H21CK E«T 01 M SKISS SmOI3 2!^2J ^ ^OIM^S ^ 

5A^h7l ?lthCM £AI*t 12r# E2EI- E301! LfEKH^Q. OlBi^ ^AIWI^ H 

DtlAj&il Mrm h S ^ h S0| 01 (HI *^EJ^ 2S OH-ICK 

(tfAIOI 1) 

zmgz$ &m?m io~ioo ^oi^hEj omiti- sx^isj licoo^ a^eKioo-c ^chiai 2 
Aizr s^iei) sasra 1^ ^ urns ^ ui^s mlh zum smm aisjck licoc^ gjxfzi- 

200 - 300 rpm^g ^A|?|I2 ^ «^7|EJ ^Ef g^jOil 1R*J- ?E 200~600°C ^?|HrXIS S§t!CF. 
91-^7121 2T^raiCH= LiCoO^ AOS^IF US*]" ^01 Si^QL AUS LHHh73 ^ ^d"th 

MM S^AI^iaH or^ 50 torrDI°H2J 73gT^S, LiCoCt i3«0il°H S^AI?iaH ofe Q 

7Wfg 760 torrSTjS gf^g ^^1— DiK S ^AIOKHAIS ^2jo^ gAimaQ. 

^EI^sJ-M ^ g^^Eig LICoOe MS. SB [HI S*TA|?I7| ^BA1 g^xflS ^0i^ 
Cu(hfac)^ [4N-Bis(KKK5,5,5-Hexaf luoro-2,4-pentadionato)copper]^f g2j U)gEi2| SEi g 

S^iaSES SfsCK SE S SS.^^SlfS B^IAIZiS g^m^h^ 

HiJOfl 2^8 IgElffl, g gS2l £A| (HIDil Aizr t>^i SE S?lzr 100~150°C 3E|2 §B.^r^ 
^ 100 cc/ming o^CK ^ElS^g S^U-^HS SB ?I0U ofe S^rr 

^ 2j^(^IIIHI 1:1)AI?IH, ^El S^OlIrr S^IM AfgofeDil B A1MCH1 AIS SXh 

0ICHA1 ^Al ^ Slzr Dl&s S^Xfl^ ^g^l g^tHI 7^^! LI 3 

^S^l ojAIUaiOIEiM ^^hM ^*!o! B^AISCK A|S[ 2 Oil "j-gSEEr ^§ 

t^H^f- §4^H7r EIES o fe 3o^g^ °X| A|9|D1, Stg^|2| HiMBI^ 2T«M ^gofOl ^ 

Ezr ssr sra ^ 2mi ig^a. §^4»eh^ eib gen 

mm ^uKJj ti-*^=r ^tSoKH ^ei ^s ^?ei ^hoi sua E\m 3Aig ^^^e 

S21CK 

LiCoCt Sf^s z^BI^F lima LICoOk 5.7g. AB 0.6g, PVdF 0.4^J ^<*m NMP S! OMJSHI 5 

^ ^^i" SE^f ^CHSM UH ^DIs ^S" 21 Oil 1\\±mm 2^AIZI ^ S^3K)1 S^S 
^zrQ. &4:g^S ^3 6g, AB 0.3g, PVdF 0.4g°J ZgM SJ&USI W a OfAflgOfl m ^Sti" 

SE^f 2CHSS UH ^?E|^5 ^ICHI ?H^r^hOl ZjiAI^J * gfSSK)! SrrCK ElSOIfl- 2X1- 

LiCo0 2 PPBEI^, ^§^1 ^#5rOj ^3uKQ 114 LiPF^h ^8^1 EC: DC £°»m ^ 

21 C/3S S^g 7|tr^ ^ S^Slf S J^OIM ^A|5h2lQ. 
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(HiaM 1) 

LiCoO, °«s LiCdk 5.7g, AB O.69, PVdF 0.4g2j 3SW2I NMP a OWEW StitJ § 5j§tl § 

£71- 20ISS UJI STSOI& BH? SI (HI ?H±StH3t 2J2AI2! * S&Q. =3 

6g, AB 0.3g, PVUF 0.4g2| =E3S sj§^f°l NMP a OMIMOil StftT * SEN 201SS OH ?E| 

^5 *|Ofl 7H±98tOI 2J5AIE! § 2^0- . EIMOW LiCoO, gf^, PPMEI2*, & 

i§^i sj#*K)i ^ssm im LiPF^F etna ec=dmc e^s ^stt « #ss§ c/3s °?=s ^is^s 

(41 AMI 2) 

p-ssusi ^ a ^ imms. s§# atj-g*r a-gssis oigsHAi LiCoCbXasmi wsbti sgoi 
?^ohssra, & gmm\M= ms u 8ati-S(Ru0x)g as ucoq, neon iiok°di. he aas ^ 

AIM 12f SSIttCk QEh Algols 3^?ai2J S^S neTfl ohSSDI 01 £ £AIW0ilA1 = RuCl, • 

xHzO?h stm <2tmg°4m m^svsxsw zmbth *jdi2(sbo afss sshajs xhss?n snoi us » 
eisiso. a^ a Bii&as aAioiia svtis&sDi, e-xi licoOz gf^s vhusomoi nm 

S LiCoQeS H2ttaQ. 373 fi»S £«E flAIH 12h §im20. 
(flAIOI 3) 

OSSS2| =^ S =4 i§H£ S§S Zmg%i &89*|fl AlgtHAI LiCoCbJHgCHI XF°M7il 3101 
S flAIOUMAc B!jg<iMJ«(PtOx)«SM LiCoO z IBSCHI 38*13201. *|2 »BS £AJ0II 
13f §Sj5lO. QS.I- AH?e 2^i-fl°| S^S Qaj| SK^d 01 §J? S tfAIOHOflAJ^ ItPtCl.- xH*0 
^ S«IS StAS^S AISSIS2DI SEM AK3S goDAlE AT-SSTII 3101 US S*°!ol5ta-. 3^SS 
A| ttAHMiaf §SJSISJ°01, BAI LiCoO, S^S H -!JS<ySIS0| E|^=J LiCodS' *2»(50. 

(MMM A) 

QSsPSJ =^ g iftJSE SSS tmsm ffl-SSflfl OlgcHAI LiCoMSCHI ATSSTfl 3S0I 
7teSh2£DI. £ flAjOflOOAIc ^EdlLIS a OIEICIS ^MS LICo0 2 XBS01l SSS^DI, HI 

01 US »°l5hSQ. 2^ 3 2AI gfe'Sra^O, &A1 LiCoCU &RS a 

01 BIOS ^^SOI El^ LiCoCtS XilSS^D. SAls&S fe'^S SAI0I1 I2f Mfe'S^Q. 

4^|2J g-gCHS «|2tl- Eli 0|«3AIS°) 2^Slf(LiCo(fc SSS ?\$) a WIS s S § UERd 

sasf 
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1 

asa^MAi aaae s^e sikhi a*»*t b«7iw sasfe btt 

til 83 7h±M £M?| OH £PI Sttfi S^sW?l£ EM, SI 

tm m°-nm ^maw, s wsstersoi su^h #7i a win 3* £es ^mmm 1-300 nm 

9 14HHI SOW, 3§E|^ 3*5 3^tt5lS£ Li, Al, Sn, Bi, Si, Sb, Ni, Cu, Ti, V, Cr, Mn, 
Fe, Co, Ag, Zr, Mo, Au, Ru, Pd, In, Pt, Ir, 0IW2J t*3 3! 0IS2| 3^£J-sH£ 01^012 5£S^E1 

a 1WW SCH/d, #71 £713^21 f^s Li, Al, Sn, Bi, Si, Sb, Ni, Cu, Ti, V, Cr, Mn, Fe, Co, Ag, 
Zr, Mo, Au, Ru, Pd, In, Pt £££ Ir 3^?2J SttSrt,^ 9Sig&«» goHtl £^ 3^31 e Ar§^ 
= 21 3*£!£rB 3^XH3 «»2I S3 7HS 

3 14HHI StOJAL S7| £71 S^S^i-ll^ Li (acetate), (CHO.AI, (CzH«),Al, (WOtAl, (CH,),BI, (CA) 
, Sb, (CHO* Sb, Agftrif luoroacetate), Ag(acetate), (CAQ)* Si, (CA), SiH, (CH,)* Sn, (CA)« Sn, 
Cu(hfac)*, Cu(acac), Cu(DPM), (hf ac)Cu(l)MP, (Hf ac)Cu( I )(DMB), (COD)Pt(CHi)z , Pt(CH.) z (CH a NC)a , 
Pd(allyl) 2 , Ni(CsHs)a, Ni(CO)<, Pt(hfac). S 01 = 012 3££^E1 £j^of0| AJS*rfe 3JS «S°S ftt 
~ 3^£f5rM S^XHS S3 7Hii 




M \%m S10IA1, #71 &tfi^ Uhgg 200~600°C S£g?|0||A| £A©fe a§ Sfe 3^?tf2h 

B SS^I S3 7H1 KB. 

M ItHHI S0iA1, #7| 3^££rB gJXfe LiCok, LIMnA, LfNiO 2 , LiNiCoCt, Veft,, VA, MnCtWI 

ai cn^ sms ^£&i^ «gss 3^<ytrB a^ns S3 sb. 
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